Alterations in the retinal dopaminergic neuronal system in rats with streptozotocin-induced diabetes.
Neurochemical alterations, which may be associated with the development of diabetic retinal dysfunction, were investigated using streptozotocin (STZ)-induced hyperglycemia in rats. Young male Wistar rats, weighing 100-150 g, were made diabetic with daily intraperitoneal injections of STZ (30 mg/kg) for 5 days. This treatment caused a continuous hyperglycemia (400-600 mg/dl) and suppressed gain in body weight. Nine weeks after the STZ treatment, a significant increment in retinal valine and a decline in phenylalanine were noted, while the concentrations of other neuroactive amino acids, such as gamma-aminobutyric acid and aspartic acid, in the retina remained unchanged. On the other hand, the concentration of retinal dopamine (DA) was found to decrease significantly from the third week of hyperglycemia, when [3H]spiperone binding showed a tendency to increase in the retinal particulate fraction. However, the activities of tyrosine hydroxylase and aromatic L-amino acid decarboxylase (AADC) and the uptake of [3H]tyrosine showed no alteration in the retina of diabetic rats. The accumulation rate of 3,4-dihydroxyphenylalanine (DOPA) in vivo in the retina of diabetic rats, measured following the administration of the AADC inhibitor m-hydroxybenzyl-hydrazine (100 mg/kg i.p.), was also unchanged. Although [3H]DA uptake by retinal tissue was similar in control and diabetic animals, the spontaneous efflux of [3H]DA from the retina was found to be significantly accelerated in STZ-treated animals. In addition, the release of preloaded [3H]DA, elicited by repeated photic stimulation, was significantly attenuated in retina from diabetic rats. These results suggest that an accelerated efflux of DA, possibly leading to the depletion of DA from the retinal DA system, may account for early retinal dysfunctions known to occur in diabetic subjects.